Redox potential dependence of peptide structure studied using surface enhanced Raman spectroscopy.
We describe a novel surface enhanced Raman spectroscopy (SERS) sensing approach utilizing modified gold nanoshells and demonstrate its application to analysis of critical redox-potential dependent changes in antigen structure that are implicated in the initiation of a human autoimmune disease. In Goodpasture's disease, an autoimmune reaction is thought to arise from incomplete proteolysis of the autoantigen, α3(IV)NC1(67-85) by proteases including Cathepsin D. We have used SERS to study conformational changes in the antigen that correlate with its oxidation state and to show that the antigen must be in the reduced state in order to undergo proteolysis. Our results demonstrate that a redox potential of ∼-200 mV was sufficient for reduction and subsequent productive processing of the antigenic fragment α3(IV)NC1(67-85). Moreover, we demonstrate that the peptide bonds subsequently cleaved by Cathepsisn D can be identified by comparison with a SERS library of short synthetic peptides.